The paper proposes an approach for evaluating the effect of flow fixed costs on the evaluation of environmental benefits with travel cost method. On a full annual perspective when recreational users incur relevant annual direct fixed expenses, their behaviour could be influenced by them. The approach introduces a) the notion of the minimal number of annual visits that justifies the annual fixed expenses incurred by the user and b) a method to estimate it. The estimate of this minimal number permits to forecast the user behaviour on a full annual perspective, taking into account a more accurate estimate of the number of visits at different additional fees. 
Introduction
Travel cost method (TCM) has been developed by Clawson [1959] , initially suggested by Hotelling [1949] , in order to estimate social benefits from recreation in natural sites.
The method is based on the assumption that the recreational benefits in a specific site can be derived from the demand function, estimated observing users' behaviour, in relation to the costs sustained by them per number of visits. In other words, the classical model derived from economic theory of consumer behaviour postulates that a consumers' choice is based not only on price but on all sacrifices made to obtain the stream of benefits generated by a good or service. Obviously, if the paid price (p) is the only sacrifice made by consumer, the demand function for a good, with no substitutes, is x=f(p), given his income and preferences.
However, the consumer often incurs other costs (c), in addition to the paid price, i.e. disbursements, travel expenses, time loss and stress from congestion and/or competition, e.g. crowded local markets. In this case, the demand function is the following: x = f(p, c) 1 . In other words, the price is an imperfect measure of the good's cost incurred by the purchaser. Under these conditions, the utility maximising consumer's behaviour should be reformulated in order to take into account such costs: given two goods or services (x 1 , x 2 ), the prices (p 1 , p 2 ), the access costs (c 1 , c 2 ) and the income (R), the utility maximising choice of the consumer will be obtained as follows: In other words, access to the recreational site could be considered if the income is over a specific Brown and Nawas [1973] and Gum and Martin [1974] , estimates the consumer surplus by analysing the individual visitors' behaviour and the cost sustained for the recreational activity. These observations are used to estimate the relation between the number of individual's visits in a stated time interval, usually a year, the cost per visit and socio-economic variables. Figure 2 highlights the expected relation between the number of visits and cost per visit,
given the other variables. It also shows that the number of visits decreases as the cost per visit increases. If we assume that all users have the same preferences and the same income, the number of visits are a function of the cost per visit: Figure 3 shows the user's behaviour with increasing additional costs per visit. Briefly, the additional cost (ca) modify the slope of budget line that gradually reduce the number of visits until the point in which, for the aggregate effect of the reducing of the marginal rate of substitution and the increasing of slope of the budget line, the optimal solution excludes the visit (x 2 ), and the entire budget is spent on x 1 . The additional cost setting the visits to zero is cap, the choke price. Increasing the cost for visit to cap, the consumer's utility will be reduced to u(R/p 1 , 0 
where r is an appropriate discount rate. [Randall, 1994; Common, Bull, Stoekl, 1999] The literature on fixed costs and TCM is rather elusive. Some authors [Hanley and Spash, 1993, p. 88] argue that the welfare measures vary including the fixed costs or not and they suggest to exclude the fixed travel costs as "Individuals, maximising utility, are assumed to compare the marginal utility with the marginal costs of consumption". Likewise, Walsh [1986, p. 100] suggests considering the direct costs only since ".. the concept of fixed costs is not applicable to consumer decisions to take an additional trip to recreation site ". Ward and Beal [2000, p. 44] , assert "TCM uses the cash costs directly incurred by visitors to travel to given the demand equation to that site". Ward and Beal [2000] argue, moreover, that the presence of high fixed costs related to specific equipment required for the recreational activity, reduces the price elasticity of the demand.
These assumptions seem reasonable when a) the amount of flow fixed costs is low in comparison to the variable costs, b) it is referred to multi-purpose equipment or costs (i.e. car) and, above all, c) the analysis is closely of short period.
But are these assumptions reasonable in presence of relevant, specific annual fixed expenses and when the benefits' estimate are used to support medium-long run public decisions, i.e. a fee-policy?
In our view, in these cases the opportunity cost of flow annual fixed expenses has to be taken into account, therefore conditioning the choices of the users on a full annual perspective. Indeed, a more accurate approximation to the decision making process faced by a recreational user is needed in order to forecast better the number of visits with additional entry fees. In the case of recreational fishing and/or boating, for example, the decision-making process faced annually from a user involves two sequential decisions: a) 'Do I fish/boat this year?' (full annual perspective). This decision to sustain the annual fixed costs related to the recreational activity (i.e. payment of the licence, boat-related expenses), or to assign the saved money to other goods, or recreational activities. This decision depends on the comparison between a subjective, generally optimistic, forecast of the number of visits he will carry out during the year and a minimal threshold. In general, this estimate, carried out annually, can be considered analogous to that one operated preliminarily with the investment in the recreational activity related equipment, but it is supported by past experience, of the estimate of the number of annual visits, the variable costs and annual As a consequence, taking into account only the variable cost, we ignore the user's alternative of deciding every year, even with some rigidity due to an optimistic forecast of the number of visits, not to incur the annual fixed costs, freeing therefore an additional budget to be spent on other goods: in other words, it is assumed a decisional scenario, on an infra-annual base, more rigid than the real one. 
ITCM and Flow Fixed Costs
When the user decision-making process is similar to that outlined above, the ITCM has to take into account the alternative of not incurring the annual fixed expenses. Therefore, on a full annual base, the estimated number of yearly visits decrease with increasing entry fees, will be higher than the reduction predicted on an infra-annual base. Further additional unit cost increases ultimately reduce visits to a minimal value x 2 m greater than zero. The minimal yearly visits number can be obtained from the equation [6] taking into account its corresponding 'choke' price (point M , fig. 6 ). In this particular case, the so-called 'choke' price is not the price at which all visits cease on an infraannual perspective, but the price at which the user decides to avoid annual fixed costs. As a result, the 'choke' price on an annual perspective is lower than one on an infra annual perspective, when periodic fixed costs are not involved (cap * , fig. 7 ).
On an annual perspective, with relevant fixed costs, the individual's recreational demand function needs to be estimated using variable costs and the number of visits, based on observed data, per user. However, in order to avoid the overestimation of a recreational user's surplus the demand function has to be truncated to the minimal number of visits (x 2 m ), justifying the annual fixed cost ( fig. 7) 7 .
7 Ward and Beal [2000, p.151] suggest to add the average unit annual fixed cost per visit to unit variable cost in a ZTCM approach, in order to eliminate extremely high predictions from nearby zones of origin. We have to take into account x 2 m due to annual fixed costs sustained mainly when users are able to estimate with precision their future visits. On the other hand, x 2 m can be ignored when fixed costs do not influence the user decisions; in particular: a) when the fixed costs have been sustained a long time before the recreational activity, b) when the number of expected annual visits per user significantly differs from the real ones. In fact, as we said before, the investment in recreational equipment is based on an optimistic forecast of annual visits. By the way, usually, the best two days in a boat owners life is the day he buys the boat and the day he sells it to someone else.
A numerical example
In order to verify the impact of the proposed method both on the reduction of the number of annual trips due to increasing fees and on welfare measures, a numerical example has been carried out, referring to recreational use of the Venice lagoon (boating and fishing). A detailed description of the collected data set can be found in a previous paper [Defrancesco, Rosato, 2000] , showing the results of an on-site survey carried out during spring and summer 1999, aimed to estimate recreational benefits of the lagoon, using both contingent valuation and ITCM.
This exercise is based on an homogeneous sub-set of 129 recreational users, obtained selecting the visitors incurring high annual fixed expenses, paying an annual price to keep their boat in a marina.
However, given the limited, non-random, sample size, our results have to be considered as an example and they can not be extended to the recreational users population of the lagoon. 
Tab. 1 -Descriptive statistics on variables
The OLS estimated coefficients (tab. 2) differ significantly from zero (α=1%) and have the expected sign. In order to evaluate the individual recreational surplus the demand function, being asymptotic to the Y-axis, has been truncated to one visit [Ward and Beal, 2000] , valuing the first trip on the base of its marginal benefit obtained solving the demand function for the cost that would produce one trip. On an infra annual perspective, the net recreational surplus of an user is equal to the difference between the total yearly surplus ( the area under the demand function between one visit and the actual trips, plus the surplus related to the first trip) and the total variable cost sustained. 
Tab. 3 -The minimum annual number user's visits function
b) The number of visits carried out by all users decreases more rapidly on a full annual perspective, i.e. taking into account their behaviour facing annual fixed cost. In fact, figure   8 clearly highlights that, extending the analysis in the medium run, an annual additional fee higher than 500€ several results in users renouncing recreational activity, due to the number of yearly visits that would be less than the minimum justifying the annual fixed costs sustained. Therefore, the dotted line showing annual trips taking into account the annual fixed cost lies under the line of visits on a infra-annual perspective (based only on variable cost). Obviously, the distance between the lines increases as additional fees increase.
c) On a full annual perspective, the net mean surplus per visit is equal to 377,8€, the standard deviation over the mean equals 55% (median 352,1€). The unit mean surplus is, therefore, 38% less than the unit welfare estimate obtained applying the traditional TCM (infra-annual perspective). So, the exercise clearly highlights the impact of the varied estimation approaches on the lagoon's total recreational value.
Concluding remarks
The aim of this paper is to propose a modified ITCM approach, taking into account flow fixed costs. A full annual perspective, in our view, when recreational users incur relevant annual direct fixed expenses, their behaviour could be influenced by them, on a full annual perspective. As a result, the agency managing a natural site for outdoor recreation should use caution when valuing recreational users surplus, which has to be estimated on a full annual perspective, mainly in order to define a proper fee policy.
Fig. 8 -Number of total annual visits at increasing additional fees on an infra-annual perspective (traditional TCM) and taking into account yearly fixed expenses on a full annual perspective
By ignoring flow fixed costs TCM, both surplus estimate and yearly number of visits at different additional fees could be overestimated. So, on a medium run perspective it could be useful to take into account the annual fixed expense which is directly connected to recreation. When flow fixed costs are relevant in respect to variable costs, the proposed approach works as it follows: a) based on observable users' behaviour, the individual's recreational demand function, as usual, has to be estimated on actual yearly trips and related unit variable costs (infra annual perspective).
b) users face a full annual decision-making process, involving the amount of direct fixed expenses. This process is unfortunately unobservable. 
